This study investigates the structural features of TiNi-based textile materials. It is established that woven materials have a regular cellular structure, while knitted 
types of textile materials are differ by executable functions and behavior in the organism tissues, the level of biochemical and biomechanical compatibility.
Currently in a medical practice the textile implants from synthetic materials (teflon, polycaproamide, polypropylene) and inorganic materials (platinum, gold, nichrom) are widely used. However, the use of such materials often leads to development of a significant reaction from the surrounding tissues, followed by complex incompatibility «implant -organism tissue». In most cases an application of polymeric materials reduces to their destruction and fragmentation. Despite the high strength properties the textile materials from metal threads have a number of disadvantages associated with their behavior in condition of dynamic loads. Based on it a search of new perspective materials answerring to higher medical and biological requirements is an urgent task.
The research institute of medical materials and implants with shape memory (Tomsk) developed TiNi-based alloys that correspond to all requirements for their application in medicine. Experience in the use of a porous permeable TiNi as cell culture incubators showed its high biocompatibility with different cell types [1, 9, 10] . The manufacture technology was developed of thin TiNi threads with a diameter of 30-150 mµ, which is the basis of mesh designs of various types.
Application of mesh and woven implants from TiNi-based threads in medical practice requires a detailed investigation of their structural features, determination of the optimal dimensional characteristics and properties that are necessary for active integration processes into organism tissues. In this regard the objective of the present research is the research of structural features of woven and mesh implants and their effect on development of cell cultures (fibroblast).
Materials and methods
Textile materials were made from TiNiMoFe threads. The threads with diameters of 90 µm, 60 µm and 40 µm were obtained by means of multiple wire-drawing of the NiTi alloy. Such threads create an optimal influence on tissues, showing the following properties:
-thread rigidity has low and uniform value in all directions of alternating deformation; -thread bending is realized without material fatigue, i.e. effect of the thread deformation cycloresistance is developed; -suture tension decreases without affecting tissue elasticity; -visualization of the suture state can be monitored by X-ray control.
The woven and knitted mesh implants were made from superelasticity threads on knitting and weaving machines (Rishikesh): woven implant (thread diameter d=60 µm), knitted mesh implants of various modifications (thread diameters d= 90 µm, d=60 µm, d=40 µm).
The macro-and microstructures of the materials were investigated with the scanning electron microscopy PHILIPS SEM 515 and the energy-dispersive X-ray spectroscopy was carried out on the microprobe EDAX ECON IV. The study of effect of implant structure on cell cultures was carried out using ЗТЗ fibroblasts. Before testing the implants were sterilized at T = 180 0 C for 60 minutes in a dry room. The obtained samples were examined under a Quanta 200 3D scanning electron microscope. The fibroblasts were enzymatically harvested from culture vials and reinoculate in Petri dishes with implant specimens (10x10 mm). The cell suspension was brought to a concentration of 4.106/ml with complete medium and inoculated on TiNi implants in 24-well plastic plates (Nunc). The cultivation was carried out in medium DMEM / F-12 ("PanEco", Russia) with 10% FBS ( «HyClone», USA), 40 µg/ml gentamicin ( "PanEco", Russia), 250mg/l glutamine ( "PanEco "the Russian Federation). The cells were incubated at 37 °C, 100% humidity with 5% CO2.
Lifetime microscopy of fibroblasts with implant specimens in culture plates (Nunc) was carried out under an Optica XDS-2 inverted phase contrast microscope.
Specimens were fixed in 2.5% glutaraldehyde solution (SIGMA) for 1 hour, washed 3 times in PBS (15x3 min) and fixed for 1 hour in 1% osmium tetroxide (SIGMA).
Thereafter they were again washed 3 times in PBS and dehydrated through a series of ethanol solutions (30%, 50%, 70%, 90%, 100%; 15 min each). The dehydrated samples were dried and examined with the scanning electron microscope 200 Quanta 3D.
Results and discussion
The properties of woven and knitted mesh implants are determined by the TiNi material type (TN-10, TN-20, TN-CE) and thread diameters. Microstructure studies of surface of TiNi fine threads showed that they are a composite material consisting of a metal matrix (TiNi alloy) and porous permeable sheath (Fig. 1, a) .
The surface layer of TiNi-based threads has a microporous structure (Fig. 1, b) . The large number of micropores on the surface increases a cell adhesion and lead to a high wettability. The oxide layer of material has a longitudinal -textured structure. Its surface is characterized by cellular microporous structure (Fig. 1, b) . A rough structure of surface is clearly shown on threads with a diameter of 90 µm (Fig. 2, a) . Decreasing of thread diameter leads to morphology changing of a surface layer and surface smoothing (Fig. 2, b, c) . This structure is the result of multiple significant deformation and intermediate heat treatments at the wire drawing. Woven material is not rumple and keeps an initial shape. Due to the microporous surface the threads hold each other and the implant is not unraveled in the rags (Fig. 3, a) . directions make 750-1000 µm. The mesh structure of knitted implant from thread with a diameter of 40 µm is extremely non-uniform and it is characterized by a wide dimensional interval: in the longitudinal direction to 2500 µm, in the cross direction to 1500 µm.
The knitted mesh implants on a basis TiNi thread with a diameter of 60 µm have an optimum ratio of structural and functional properties (Fig. 3, b) . The homogeneous, pronounced loopy structure is obtained from these threads in all the material volume. Loops have elongated shape to tops with longitudinal sizes up to 1500 µm and in a cross section to 1000 µm. Knitted material on the basis of thread with a diameter of 60 µm is the most perspective mesh implant due to high structural and morphological properties. (Fig. 4) ; the colonization rate in free space of cell is high. The colonized cell/total specimen area coefficient on day 17 was maximal in these specimens (45%). The knitted mesh implants from 60-µm threads by fibroblasts showed slower colonization in contrast with woven implant because of irregular cell distribution with large sizes. The colonization started from the mesh knots and the growth vector was directed from the cell periphery to its center (Fig. 5) . A complete colonization of the mesh implant was much slower than the fabric implants. 
